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(54) LIGHT-EMITTING DEVICE AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light- 
emitting device having high initial brightness and 
keeping low deterioration in brightness. 
SOLUTION: This light-emitting device has at least 
one organic compound layer, and has at least one 
layer of an organic compound in which the content of 
impurities produced by cross-coupling reaction is 0.5 
muss the or less. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A light emitting device, wherein content of an impurity which may be produced by 
a cross coupling reaction has further at least an organic compound layer which is below 0.5 
mass % in a light emitting device which has much more organic compound layer at least. 
[Claim 2]The light emitting device according to claim 1, wherein content of said impurity is 
below 0.3 mass %. 

[Claim 3]The light emitting device according to claim 1, wherein content of said impurity is 
below 0.1 mass %. 

[Claim 4]The light emitting device according to any one of claims 1 to 3, wherein an organic 
compound layer containing said impurity is a luminous layer. 

[Claim 5]The light emitting device according to any one of claims 1 to 3, wherein an organic 
compound layer containing said impurity is a hole transporting bed. 

[Claim 6]The light emitting device according to any one of claims 1 to 3, wherein an organic 
compound layer containing said impurity is an electron transport layer. 
[Claim 7]The light emitting device according to any one of claims 1 to 3, wherein an organic 
compound layer containing said impurity is a hole pouring layer. 

[Claim 8]The light emitting device according to any one of claims 1 to 3, wherein an organic 
compound layer containing said impurity is an exciton diffusion prevention layer. 
[Claim 9]The light emitting device according to any one of claims 1 to 8, wherein said light 
emitting device is a light emitting device using phosphorescence luminescence. 
[Claim 10]The light emitting device according to any one of claims 1 to 9 being 
electroluminescence devices which" emit light when said organic compound layer is pinched 
by inter-electrode [ of a couple ] and impresses voltage to this inter-electrode one. 
[Claim 1 1]A display having the light emitting device according to any one of claims 1 to 10 
as a display device. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the light emitting device which used the 
organic compound. 

It is related with an organic electroluminescence element with high efficiency stable by 
reducing a ** Li student ****** impurity for the cross coupling reaction in an organic 
compound layer in more detail (organic EL device). 

[0002] 

[Description of the Prior Art]As for the organic EL device, the application study is 
energetically performed as high speed response nature or an efficient light emitting device, 
the - being fundamental — composition — drawing 1 - (-- a --) - (- b — ) - having been 
shown [- for example, -- Macromol . -- Symp . - 125 - one - 48 (1997) -- reference -] . 
[0003]As shown in drawing 1 , generally an organic EL device comprises a two or more 
layers organic layer layer between the transparent electrode 14 and the metal electrode 1 1 
on the transparent substrate 1 5. 

[0004]An organic layer consists of the luminous layer 12 and the hole transporting bed 13 in 
drawing 1 (a). ITO with a big work function, etc. are used as the transparent electrode 14, 
and the good hole pouring characteristic from the transparent electrode 14 to the hole 
transporting bed 13 is given. The good electron injection nature to an organic layer is given 
using the small metallic material of work functions, such as an alloy using aluminum, 
magnesium, or them as the metal electrode 1 1 . 50-200-nm thickness is used for these 
electrodes. 

[0005]The aluminum quinolinol complex (Alq3 which shows the example of representation 
to ** 1) etc. which have electron transport property and a luminescent characteristic are 
used for the luminous layer 12. The material which has electron-donative [, such as a 
biphenyl diamine derivative (alpha-NPD which shows the example of representation to ** 
1), ], for example is used for the hole transporting bed 13. 
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[0006]When an electric field is impressed so that the element which constituted more than 
shows a rectifying action, and it may become the negative pole about the metal electrode 
1 1 and it may become the anode about the transparent electrode 14, an electron is poured 
into the luminous layer 12 from the metal electrode 1 1 , and a hole is poured in from the 
transparent electrode 15. 

[0007]Within the luminous layer 12, an exciton arises by recombination and the hole and 
electron which were poured in emit light. At this time, the role of an electronic blocking layer 
is played, the recombination efficiency of 12/of luminous layer hole transporting bed 13 
interface increases, and luminous efficiency goes up the hole transporting bed 13. 
[0008]ln drawing 1 (b), the electron transport layer 16 is formed between the metal 
electrode 11 of drawing 1 (a), and the luminous layer 12. Luminescence, and an electron 
and hole transportation can be separated and efficient luminescence can be performed by 
having more effective career blocking composition. As the electron transport layer 16, an 
oxadiazole derivative etc. can be used, for example. 

[0009]Fluorescence in case luminescence generally used for the organic EL device until 
now will be from the singlet exciton of the molecule of a luminescence center in a ground 
state is taken out. Examination of the element which, on the other hand, does not use the 
firefly luminescence which went via the singlet exciton, but uses phosphorescence 
luminescence which went via the triplet exciton is made, the typical literature announced — 
literature 1 improved energy transfer in electrophosphorescent device (D. F. O'Brien et 
aL) Applied Physics Letters Vol 74, No3 p422 (1999), Literature 2:Very high- 
efficiencygreen organic light-emitting devicesbasd on electrophosphoresce nee (M. — 
A.Baldo et aL.) It is Applied Physics Letters Vol 75 and No1 p4 (1999). 
[0010]ln these articles, 4 lamination of the organic layer shown in drawing 1 (c) is mainly 
used. It consists of the hole transporting bed 13 from the anode side, the luminous layer 12, 
the exciton diffusion prevention layer 17, and the electron transport layer 16. The material 
used is the carrier transport material and phosphorescence luminescence material which 
are shown in ** 1. The abbreviation of each material is as follows. 

Alq3:. Aluminum quinolinol complex alpha-NPD :. N4, N4'-Di-naphthalen-1-yl-N4, and N4 - 
'-diphenyl-biphenyl-4 and 4 1 - diamineCBP:4 and 4' - N, N' - dicarbazole-biphenylBCP:2 and 
9-dimethyl-4. 7-diphenyl-1,10-phenanthrolinePtOEP:platinum-octaethyl porphyrin-complex 
Ir(ppy) : Iridium phenyl pyrimidine complex [0011] 

[Formula 1] 
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a -NPD 

Alq3 




'r(ppy) 3 

[0012]the well head was acquired for the literature 1 and 2 — Alq3 and the exciton diffusion 
prevention layer 17 being used with BCP, CBP being made alpha-NPD and the electron 
transport layer 16 with a host material at the luminous layer 12 at the hole transporting bed 
13, and it being about 6% of concentration, and, PtOEP or Ir(ppy) which is 

phosphorescence luminescence material is mixed and constituted. 
[0013]The reason especially the phosphorescence nature luminescent material attracts 
attention is expectable [ high luminous efficiency ] theoretically. The exciton by which the 
reason is generated by career recombination consists of a 1-fold paragraph exciton and a 
3-fold paragraph exciton, and the probability is 1 :3. Although the old organic EL device had 
taken out the fluorescence at the time of changing to a ground state from 1-fold paragraph 
exciton as luminescence, theoretically, the luminescence yield was 25% to the generated 
number of excitons, and this was a theoretic maximum. However, if the phosphorescence 
from the exciton generated from 3-fold paragraph is used, one at least 3 times the yield of 
this is expected theoretically, and if transition by the intersystem crossing to 3-fold 
paragraph from still higher 1-fold paragraph in energy is taken into consideration, one 4 
times the luminescence yield of 100% of this is theoretically expectable. 
[0014]Otherwise in the literature which required luminescence from a triplet, JP,11- 
329739,A (an organic EL device and a manufacturing method for the same), There are 
JP,1 1-2561 48,A (a luminescent material and the organic EL device using this), JP,8- 
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319482,A (organic electroluminescent element), etc. 

[0015] ■ - 

[Problem(s) to be Solved by the lnvention]The brightness degradation by the energization 
of the long time of a light emitting device (organic EL device) using the layer which contains 
an organic compound also in the present is a big problem, and the further improvement is 
called for. In the organic EL device especially using phosphorescence luminescence, while 
high luminous efficiency is expected, energization degradation poses a serious problem. 
[0016]Then, initial luminance of this invention is high and the brightness degradation by 
durability aims at providing few light emitting devices and displays. 
[0017] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly that an 
aforementioned problem should be solved, this invention persons find out that an impurity 
originating in a cross coupling reaction influences greatly brightness lowering by initial 
luminance of an organic EL device, or durability, and came to complete this invention. 
[0018]Namely, in a light emitting device which has organic compound layer with light 
emitting device of this invention much more at least, Below in 0.5 mass %, content of a ** Li 
student ****** impurity has [ below 0.3 mass % ] further preferably an organic compound 
layer which is below 0.1 mass % more preferably at least for a cross coupling reaction. 
[0019]it is preferred that an organic compound layer which boils and sets a light emitting 
device of this invention, and contains said impurity is a luminous layer, a hole transporting 
bed, an electron transport layer, a hole pouring layer, or an exciton diffusion prevention 
layer. 

[0020]lt is preferred that said light emitting device is a light emitting device using 
phosphorescence luminescence. 

[0021 ]lt is preferred that they are electroluminescence devices which emit light when said 
organic compound layer is pinched by inter-electrode [ of a couple ] and impresses voltage 
to this inter-electrode one. 

[0022]A display of this invention was provided with the above-mentioned light emitting 

device as a display device. 

[0023] 

[Embodiment of the lnvention]The light emitting devices of this invention are a light emitting 
device which has much more organic compound layer at least, and electroluminescence 
devices which emit light when an organic compound layer is pinched by inter-electrode [ of 
a couple ] and impresses voltage to this inter-electrode one preferably. It is not limited 
especially as lamination of a light emitting device, but composition as shown in drawing 1 is 
mentioned. 

[0024]The light emitting device of this invention has further at least an organic compound 
layer whose content of a ** Li student ****** impurity is [ below 0:5 mass % ] below 0.1 
mass % more preferably below in 0.3 mass % for a cross coupling reaction. If the content of 
an impurity is below 0.5 mass %, it excels in endurance and, in the case of the light emitting 
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device using phosphorescence luminescence, excels also at an initial characteristic. 
[0025]Here, the cross coupling reaction in organic synthesis is a reaction which makes a 
covalent bond generate between different reacting species, and it is distinguished from the 
gay coupling reaction who makes a covalent bond generate between the same reacting 
species. The cross coupling reaction of an organic metallic compound and an organic 
halogenated compound which used transition metal catalysts (Pd, nickel, Cu, Fe, etc.) also 
among this cross coupling reaction, A Heck reaction, the Suzuki-coupling reaction using an 
organic boron compound, the amination reaction using a Pd catalyst, the diaryl ether 
synthetic reaction using a Pd catalyst, etc. are considered variously, and have been the 
synthetic leading techniques of various organic compounds. Also in the material for organic 
EL devices, these methods are important synthetic techniques, and the following is 
mentioned as a synthetic example of publicly known material. 
[0026] 
[Formula 2] 




Alpcfc 

[0027] 
[Formula 3] 




[0028] 

http://www4.ipdl.inpit.go Jp/cgi-bin/tran_we^ 3/19/2008 



JP,2002-373786,A [DETAILED DESCRIPTION] 



Page 6 of 9 



[Formula 4] 




[0029]The organic compound containing the metal originating in the gay coupling body 
combined with the cross coupling reaction between the reacting species same as impurities 
other than the object which carries out ** Li generation, the thing which the halogen atom 
and metal atom of the raw material replaced from hydrogen, the used transition metal 
catalyst, or an organic metallic compound, etc. are mentioned. 

[0030]The organic compound layers which contain a ** Li student ****** impurity for a cross 
coupling reaction may be any of a luminous layer, a hole transporting bed, an electron 
transport layer, a hole pouring layer, and an exciton diffusion prevention layer, and may be 
plural among these. 

[0031]The light emitting device of efficient and high durability of this invention is applicable 
to the product which needs [ energy saving or high-intensity ]. As an application, the light 
source of a display and a lighting system, or a printer, the back light of a liquid crystal 
display, etc. can be considered. As a display, energy saving, high visibility, and a 
lightweight flat-panel display become possible. As a light source of a printer, the laser light 
source section of the laser beam printer used widely now can be transposed to the light 
emitting device of this invention. The element which can carry out an address 
independently is arranged on an array, and image formation is carried out by exposing a 
request to a photoconductive drum. By using the element of this invention, a device body 
product can be decreased substantially. About a lighting system or a back light, the energy 
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saving effect by this invention is expectable. 
[0032] 

[ExampleJHereafter, although an example explains this invention, this invention is not 
limited to these examples. 

[0033]<Example 1> Alpha-NPD was compounded by the method of Tetrahedron Lett, 
shown below, 1998 and 39, and 2367-2370. 
[0034] 
[Formula 5] 




a-NPD 



[0035]lt checked 2.3 mass % That the biphenyl which is an impurity of cross coupling 
reaction origin was contained by high performance chromatography in the stage of crude 
things. By repeating silica gel column chromatography and recrystallization, refining alpha- 
NPD from which biphenyl is not detected with high performance chromatography was 
obtained (detection limit 0.05 mass %). The element was created at the process shown 
below using this alpha-NPD. 

[0036]This element is an element two-layer in the organic layer shown in drawing 1 (a). 
100-nm ITO (transparent electrode 14) is patterned on a glass substrate (transparent 

substrate 15), and it was made for the electrode area which counters to become 3-mm 2 . On 
the ITO board, vacuum deposition according the following organic layers and electrode 

layers to resistance heating within the vacuum chamber of 10 ^Pa was performed, and 
continuation film production was carried out. 

Organic layer 1 (hole transporting bed 13) (40 nm): Refining alpha-NPD organic layer 2 
(luminous layer 12)(30 nm):Alq3 metal-electrode-layer 1(15 nm):AILi alloy (1.8 % of the 
weight of Li content) 

Metal-electrode-layer 2(100 nm): aluminum [0037]The ITO side was used as the anode, the 
aluminum side was used as the negative pole, the electric field was impressed, voltage was 
impressed so that it might become the same with each element about a current value, and 
the temporal change of luminosity was measured. The fixed current amount was made into 

70 mA/cm . Since oxygen and water were problems as a cause of element deterioration, in 
order to remove the factor, the above-mentioned measurement was performed in the dry 
nitrogen flow after extraction from the vacuum chamber. A result is shown in Table 1. 
[0038]By the organic layer 1 of Examples 2-4 and the comparative example 1,2> example 
1, except carrying out vapor codeposition of the biphenyl at a rate shown in Table 1 to 
refining alpha-NPD, the element was created on the completely same conditions and the 
temporal change of luminosity was measured. A result is shown in Table 1. 
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[0039] 



[Table 1, 








(hrs> 




0 


9 0 0 




0. 1 


8 10 




0. 3 


7 4 0 




0. 5 


6 7 0 




1. 0 


3 10 




2. 0 


13 0 



[0040] It turned out that it improves further as especially the durable performance of the 
element improved and it became 0.3 mass % and 0.1 mass %, when the biphenyl content 
in alpha-NPD was [ Table / 1 ] below 0.5 mass %. 

[0041]<Example 5> CBP was compounded by the method of Tetrahedron Lett, shown 
below, 1998 and 39, and 2367-2370. 
[0042] 
[Formula 6] 

Pd/P(t-Bu)3 



+ 2 x HN 



t-BuONa f \ I 

ino-xylene CBP 



[0043] It checked 3.1 mass % That the biphenyl which is an impurity of cross coupling 
reaction origin was contained by high performance chromatography in the stage of crude 
things. By repeating silica gel column chromatography and recrystallization, the refining 
CBP from which biphenyl is not detected with high performance chromatography was 
obtained (detection limit 0.05 mass %). The element was created at the process shown 
below using this CBP. 

[0044]The organic layer which shows drawing 1 (b) this element is an element of three 
layers. 100-nm ITO (transparent electrode 14) is patterned on a glass substrate 
(transparent substrate 15), and it was made for the electrode area which counters to 
2 

become 3-mm . On the ITO board, vacuum deposition according the following organic 

layers and electrode layers to resistance heating within the vacuum chamber of 10 "Va 
was performed, and continuation film production was carried out. 
Organic layer 1 (hole transporting bed 13) (40 nm): Refining alpha-NPD organic layer 2 
(luminous layer 12)(30 nm):refining CBP:lr(ppy) of Example 1 (it is 5 % of the weight to 

the refining CBP) 

Organic-layer 3(electron transport layer 16)(30 nm): Alq3 metal-electrode-layer 1(15 
nm):AILi alloy (1 .8 % of the weight of Li content) 

Metal-electrode-layer 2(100 nm): aluminum [0045]The temporal change of luminosity was 
measured like Example 1. A result is shown in Table 2. 
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[0046]By the organic layer 2 of Examples 6-8 and the <comparative example 3 and 4> 
example 5, except carrying out vapor codeposition of the biphenyl at a rate shown in Table 
2 to the refining CBP, the element was created on the completely same conditions and the 
temporal change of luminosity was measured. A result is shown in Table 2. 
[0047] 



[Table 2 






m&%) 


(hrs) 




0 


18 0 




0. 1 


16 5 


mmw7 


0. 3 


15 5 




0. 5 


13 0 




1 . 0 


6 0 




2. 0 


3 5 



[0048]lt turned out that it improves further as especially the durable performance of the 
element improved and it became 0.3 mass % and 0.1 mass %, when the biphenyl content 
in CBP was [ Table / 2 ] below 0.5 mass %. 

[0049]When the initial luminance of the element of Example 8 and the comparative 

example 3 was measured, the element of Example 8 was clearly higher. 

[0050]lt became clear that the brightness lowering according [ the light emitting device by 

which the ** Li student ****** impurity is more preferably reduced / below 0.5 mass % / by 

the cross coupling reaction at below 0.1 mass % below as for 0.3 mass % ] to energization 

is small, and more efficient than the above result. 

[0051] 

[Effect of the lnvention]Above, like explanation, according to this invention, it excels in 
endurance and the light emitting device and display which maintain a long period high- 
intensity can be obtained by efficient light. In the case of a phosphorescence light emitting 
device, an initial characteristic is also improved. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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n-l-y 1 -N4, N4' -d i pheny 1 -b i 
phenyl— 4, 4' — diamine 



Alq3 




CBP 




3 

lr(ppy) 3 

[00121X11, 2t i>ia»imt>tvfcMt. * 

-/H»aUil 3fca-NPD. tfllll 6CA 1 q 
3. Bl»H«aM«itJB 1 7CCBCP. 5ft*JBl2lCCB 

tt»flt**PtOEPifcUI r (ppy ) 3 £*SA 

[0013] 0^tt^7tW^^ca@$fLT^i>^ 

mmm&Tts&m&f-fr **>mmi : 3 
ix. 2 5xr*0i<i36*iimw±iRr*ofc. 

(f> «a«^*<i:t>3fi<?)iR*3MH»3fL. £ <b 



CBP : 4, 4* -N, N ' -d i carbazo 1 e 
— biphenyl 

BCP: 2, 9-dimethy 1-4, 7-diph 
eny 1 -1, 10 — phenanthro I i ne 
PtOEP : &±-%9 9JL+lVifilV7 < »J V$kfe 
Ir( PP y) 3 M »J ^^-7x^t'J SS/^fg 
ft 

[00 11] 

Hti] 




a -NPD 



H 3 C CH 3 
BCP 



gfc J; *R»fc#*£;b«ifcr flOIWfc:tt4«S<soio 
0 %<0%3ttJR^A^^T^ 6 . 
[ 0 0 1 4 3 ffifc. =afl3&»fe<?>»3t*:BLfc*iKK; 
Ji, ItSf 1 1 -329739^ (tfflELSffi 
. fcHPF 1 1 -256 14 8^f8 

8-3 1 94 82^?fi (tail/^hn/l.S^'vtV 

[00 15] 

fSJcoil^lc «fc hnB&SW&zfrtclBimvt) 9 , 



!(4) 002-373786 (P2002-373786A) 



[00 17] 

$Z&-fZ>lZ^tz. 

[ 0 0 1 8 ] w-h. ^ftwcoftm^iz. 'J>-%< t h- 

mmmit&tomtt-tz&itmTizm^. 

•y 7 U V^KJEEtc: J: U £ t o £ ^ift^-tr*** 5 0 . 5 

< w o . i ma.%vxrx'h h ^m^mm < t i> 

[0019] XftWeiftftmTmzts^XiS.. iTE^** 
[ 0 0 2 0 J 4 . WE***?** 0 A.ft&ft 5:JS v ^ 

[ o o 2 1 ] ±fc. mrnmnk^amtf. -Jtomaa 

[ 0 0 2 2 ] J5fc . *«>Jitf>**3£!»±. ±K«Jt*F 
[0023] 




Epjp-f & £ t te J: 9»#r«*JW6#3IH l T**S . 

[00 24] 4*:, *5W!<b*3ttJrFI4. 9UXU«,7 
%ITF, JffiKflO. 3«i%iaT. ±.9*?4L<ti; 

o . i HS%ii[TT-*> s *«Hk^ i'J>-% <ti>-m 

0. 5®i%OTT'J.ix{f, 

[0025] :;t, Gmormz&tt & 7 a ••, r >j 

^RJ6tf>rtTk*&AlttHK < P d . Ni, Cu, Fe 
aX#v70y7Rms HeckSJE. WHi^S-fb^ 
T 5 SitKfB. P d««SfflV*y7'J-;H-f /l^ 

[0026] 
[ft2] 




[0027] 



[ft3] 



f(5) 002-373786 (P2002-373786A) 



H 3 o-^^-B(OH) 3 + 



Pd(P^ 





CH, 



2£ 



Q- 

PdCljfPPl^j 




Pd(PPhj) 4 



[0028] 



+ ZXHN 



Ut4] 



IXHN 

b 



PCt-Bu), 




TPD 



w JsJ^ + 3XHN 



cr-NPD 



CH 3 



Pd/PCt-Bu) 3 



6 a. 



m-MTDATA 



■-O^O - * + 2> 



Pd / PCt-Bu)j 



[0029] ?v*ti-yy'V>7'KmizJ:V£.J$.-t&m 

-yru m®nj\v7vm=F*?&w,M. : f-tf 



CBP 

[0030] ^n^'yrijy/Riec^'Jtc^w 
[0031] ^mco^m • mM&&co%ytm=Fte, 



:(6) 002-373786 (P2002-373786A) 



a. mmmt Lxummm ■ wmtm&ry 

*MK£ ik»«t*S. BW«fflK>A y 7 



94 hfcHLTUU *fM8tJ:6*x*;^-J 
[00 32] 

[0033] <«gf&J 1 >^{C^-rT etrahedr 
on Lett. . 1998. 39, 2367-237 
0. ^ta-NPDSr^tit. 

[0034] 

[fc5] 



~CX> 



Br + 2XHI 



t-BuONa 
in o-xyicnc 




or-NPD 




[0035] fiSHKOSPVTffiffiftMc^ 

3«*%-&^ilTV>S^i:S:flK2U)t. 

Sftfci*l««-NPD£»fc («tffiR»0. 05WS 

[00 363 £<05mJ:H 1(a) (^tlHM^ 2 Jf 
<0*TOb4. 5 ) Id 0 0 

nmCOITO (SHJf|ffil4) i'*?——y?l,X. ft 

om&±iz. ixr^mmtmmmt 1 o-« p a«ss 
mvtz. 

till (*-^«9iXS13) (4 0nm) :fHKa- 
NPD 

*«JB2 («3CJI1 2) (3 0nm) : A l q 3 
^mm®« 1 ( 1 5 n m ) :AlLi^i(Li ttS, 
1. 8fi*%) 

&JSm«EJI 2 ( 1 0 0 n m ) : A 1 
[00 37] ITOrot»«fc:Alffl!£ft«fcl,T«ff 

HESrEpjDLT, «W6WB«BBSfl:SraeeLfe. 
SSM(i7 0mA/cm*fc Lfz. SS^flyDJHHfc LT 



->tz. m&*mn,zm~t. 

[0038] <mmm 2-4 . itw 1 . 2 >mm\ 1 
«ow«ui 1 T\ »g« - n p dk** lx& 1 tc^-rw^ 

mat,. ismwmmzitemfeLtz. tummuzm 
-r. 

[0039] 

[*1 ] 





(«*%) 


(hrs) 




0 


9 0 0 




0. 1 


8 10 




0. 3 


7 4 0 


5fe*«4 


0. 5 


6 7 0 




1 . 0 


3 10 


Jt#W2 


2. 0 


13 0 



[0040 3 ^1^4>. a-NPD^h'7x-;^ 

±U 0. 39*%. 0. l«Xt:46*:Lfc*«ot 

[004 1 ] <mSm5>mZ7fi-tTe trahedr 
on Lett. . 1 998, 3 9, 236 7-2 37 
0. ^StCBPJMU:. 
[0 042] 

lite] 



Pd/P(t-Bu)3 

t-BuONa 
in o -xylene 



CBP 



[0043] WtKOSM-CTOffiKtt? n?h/57< 
-IC X 0 ? y y V y?Rm&$:cr)T-ffltoX& & b* 



3*l$TVW«CBP«:»fc (fclBRMK). 0 5fi 

[0044] £«OSmi0 1(b) fc*i-*MUi*» 3* 
«*FC**. (39J££i 5) ±(C1 0 0 

nm^ITO (jS<miBffil4) «r^^--V^LT » tt 

SSUc. 

3T$yil (*-^i*113) (4 0nm) :9dfeffi|l 
(7)S»a-NPD 

3T«JI2 (fgftif 1 2) (30nm) : SSCBP : I 
r (ppy ) 3 (»BCBPfc«L5flX) 
*«Jf3 lVHItWM16) (30 nm) :Alq3 

1 ( 1 5 n m ) : AlLi^i(Li 
1. 8**%) 

&mmmm2 doonm) : ai 

[0045] mmm 1 fc R*K= LTJMWHSSBMfcfcS 

[00463 <HMM6~8 , itSfctfB . 4 >Hj5£fla|5 
OfflM 2 T\ fltHC B P fc» LT* 2 teT t* 

[0047] 
[312] 







(hrs) 




0 


18 0 




O. 1 


16 5 


SS»W7 


0. 3 


15 5 




0. 5 


13 0 


Jt«W3 


1. 0 


6 0 


JtttfH 


2. 0 


3 5 



) 002-373786 ( P 2 0 0 2 - 3 7 3 7 8 6 A ) 



[0048] CBP<f<0t';7x^/l^*fiA* 
L, 0. 3**9*. 0. lK*9«c$r*fcLfca*oT3 

hizmt-thztwrnitc. 

[0049] Z^lz. ||««8fcl«l^3^»^OffiW 

[0050] ja±tf»s* i o . r u y r&m 

lz£V±t-o&^m®ltfO. 5»4%OT. #£L<ti 
0 . 3«fi%WT\ <t L< liO . 1 WMXJJITfc 

[0051 ] 

*F<0«^Wi. *JJM«ftti 8*3*1 ft. 
[0®OS#^lJi0J] 

[01 ] *»WO»JCSR?tf3-«twtiaT*&. 

1 1 ^JBUffi 

1 2 ft%J| 

1 3 *-/HiSiMJB 

1 4 j§ETOH 

1 5 mwms. 
i6 

17 ag^fifcMfiihJl 



!(8) 002-373786 ( P 2 0 0 2 - 3 7 3 7 8 6 A ) 



[013 



(5) 




1255 >CJB 



(b) 




(c) 




12fc#Jg 

15S*3«« 



, m#«B*BETA^3Tg30S2^ 

(72>«*» =« B6 

m#fi^fflETft^3T@30^2^- ^ 

m»:lB^:fflETAT-3Tg30#2^ 



F*— 3K007 AB02 AB03 AB11 CA01 CB01 
DA01 DB03 EBOO 



